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ABSTRACT 

Purpose:  Surgical  site  infection  (SSI)  is  an  important  cause  of  morbidity  and  occasional  mortality  following  open 
heart  surgery.  The  aim  of  this  study  is  to  find  out  the  incidence  of  surgical  site  infections  in  patients  undergoing  open  heart 
surgery,  the  organisms  responsible  and  the  risk  factors  associated  with  such  infections.  Patients  and  Methods: 
Consecutive  patients  undergoing  open  heart  surgery  between  June2014  and  December2015  have  been  included  for  study. 
The  exclusion  criteria  being  age  less  than  30  years,  penicillin/  cephalosporin  allergy  and  any  other  associated  systemic 
infections  the  parameters  studied  were  age,  sex,  obesity,  hypertension,  diabetes,  and  myocardial  infarction,  length  of  pre 
and  postoperative  hospital  stay  and  duration  of  surgery.  Suspected  sites  of  infection  were  cultured.  Postoperative  follow  up 
was  done  every  month  for  six  months.  Results:  One  hundred  thirty  five  patients  who  had  median  sternotomy  for  open  heart 
surgery  have  been  studied.  Seventeen  patients  (12.59%)  developed  surgical  site  infection  (SSI)  infection  (superficial  sternal 
wound  infection  and  leg  wound  infections)  and  all  got  cured  with  conservative  management  Organisms  isolated  at  SSI 
were  Staphylococcus  aureus- 7(41.17%),  Escherichia  coli-  3 (17.6%),Coagulase  negative  Staphylococcus  - 2(11.76%), 
Klebsiella  pneumoniae  2 (11.76%)  , Pseudomonas  aeruginosa  -2  (11.76%)  and  Proteus  species  -1  (5.8%)  . Surgical  site 
infection  has  increased  the  postoperative  hospital  stay  and  the  total  treatment  cost.  Conclusions:  The  incidence  of  surgical 
site  infections  in  this  centre  was  comparable  with  other  studies  from  India  as  well  as  abroad.  Surgical  site  infection  may 
occur  due  to  non  Staphylococcus  aureus  organisms.  Uncontrolled  diabetes  mellitus  and  male  sex  are  associated  with  higher 
infection  rates. 

KEYWORDS:  Diabetes  Mellitus,  Median  Sternotomy,  Open  Heart  Surgery,  Staphylococcus  Aureus,  Surgical  Site 
Infections  (SSI) 

INTRODUCTION 

Despite  improved  understanding  of  the  path  physiology  and  improved  methods  of  prevention  and  prophylaxis, 
infections  remains  the  most  common  cause  of  postoperative  morbidity  and  mortality  111  Sternal  wound  infection  is  a serious 
infection  after  cardiac  surgery  121  It  is  of  two  types.  Superficial  sternal  wound  infection  and  deep  sternal  wound  infection. 
The  incidence  of  sternal  wound  infection  ranges  from  0.43%-2.3%  [3,  4’ and  51.  The  bacteriological  pattern  for  surgical  site 
infection  is  both  Gram  positive  and  Gram  negative  organisms.  It  has  also  been  noted  that  early  detection  and  aggressive 
treatment  were  responsible  for  the  reduction  in  the  high  mortality  of  surgical  site  infections  previously  reported  16,71 


www.iaset.us 


editor  @iaset.  us 


2 


K.  Sagar  Babu  & D.  Vijaya  Bharathi 


Therefore,  this  study  aims  to  determine  the  incidence  of  wound  infections  following  open  heart  surgeries  and  identify  the 
risk  factors  that  may  be  associated  with  SSIs  in  our  center. 

Patients  and  Methods 

The  present  prospective  study  was  conducted  in  135  patients  who  underwent  open  cardiac  surgery  by  medial 
sternotomy  between  June  2014  and  December  2015  in  cardiac  surgical  department  (Dept,  of  Cardio  thoracic  surgery), 
Manipal  Super  speciality  Hospital,  Visakhapatnam,  India.  The  following  data  were  from  medical  records  of  patients  who 
underwent  cardiac  surgery  were  noted  like  age  and  sex  of  the  patients,  weight,  other  co-  morbidities  like,  diabetes, 
hypertension,  myocardial  infarction  , length  of  pre  and  postoperative  hospital  stay  and  duration  of  surgery  . From  all  cases 
who  had  signs  of  wound  infection  (superficial  sternal  wound  infection  and  leg  wound  infection)  in  the  immediate  post 
operative  period,  samples  were  collected  under  aseptic  conditions  with  the  help  of  two  sterile  disposable  cotton  swabs.  One 
swab  was  used  to  make  smear  for  detection  of  pus  cells  and  micro-organisms.  Other  swab  was  used  to  inoculate  onto  blood 
agar  and  Mac  Conkey  agar  and  other  special  media  that  were  necessary  for  identification  and  incubated  at  37°C  for  24 
hours.  The  same  swab  was  sub-cultured  in  nutrient  broth  and  sub-cultured  again  after  24  hours  where  no  growths  were 
observed.  After  incubation,  identification  of  bacteria  from  positive  cultures  was  performed  using  standard  microbiological 
techniques [81. 

RESULTS 

In  the  present  study,  the  incidence  of  SSI  following  open  heart  surgery  was  12.59%.  Out  of  135  patients,  31-50 
years  age  group  comprised  of  40.73%  and  >50  years  age  group  comprised  of  59.25%.  Males  (90)  were  more  than  female 
(45)  patients  and  the  male  female  ratio  was  2:1.  The  indications  for  open  heart  surgery  were  coronary  artery  bypass 
grafting  (CABG)  in  91  patients  (67.4%)  and  aortic  and  mitral  valve  replacements  in  44  patients  (32.6%).  Out  of  the  135 
cardiac  surgery  patients  who  underwent  open  heart  surgeries  through  longitudinal  procedure,  17  (12.59%)  developed 
surgical  site  infections  out  of  which  9 were  post  CABG  cases  and  8 were  valve  replacement  cases.  Considering  the  risk 
factors,  of  the  9 infected  cases  among  CABG,  6(66%)  were  males  and  8(88%)  were  diabetics  , above  50  years  age  group 
comprised  of  8 (88%).  Five  (55%)  were  hypertensive  , 4 (44%)  had  myocardial  infarction,  poor  LV  function  was  seen  in  5 
(55%)  and  more  than  1 graft  was  used  in  8 (88%)  patients.  Of  the  8 infected  cases  among  valve  replacements,  3 (37.5%) 
were  males,  above  50  years  age  group  comprised  of  2 (25%)  .poor  LV  function  was  seen  in  2(25%)  and  none  of  them  were 
diabetic,  hypertensive  or  had  myocardial  infarction.  Prolonged  hospital  stay  before  surgery  was  present  in  one  patient  who 
underwent  mitral  valve  replacement.  No  one  else  had  prolonged  post  operative  ICU  stay  and  no  one  was  obese.  All  the  17 
infected  cases  showed  culture  positivity  and  no  patient  had  multiple  infections.  The  infective  aerobic  microbial  flora  was 
shown  in  table  6.  The  commonest  organism  was  Staphylococcus  aureus  (41.17%)  followed  by  Escherichia  coli  (17.64%), 
Coagulase  negative  Staphylococcus  (11.76%),  Klebsiella  species  (11.76%),  Pseudomonas  aeruginosa  (11.76%)  and 
Proteus  species  (5.88%). 

DISCUSSIONS 

Cardiothoracic  surgery  associated  postoperative  infection  increases  the  length  of  hospital  stay  by  57%  and  cost  of 
treatment  by  42%  [91  It  is  therefore  imperative  to  implement  adequate  measures  to  reduce  the  incidence  of  post-operative 
infection.  To  this  end,  it  is  necessary  to  identify  the  risk  factors  of  postoperative  infections.  Surgical  site  infections  are 
manifestations  of  an  imbalance  between  microbial  growth  and  host’s  defenses.  The  surgical  stress  response  imposes  an 
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impairment  of  these  defenses  1101  It  is  important  to  measure  the  rates  of  SSI,  because  they  provide  data  that  can  lead  to 
improvement  of  conditions  observed  and  prevent  this  serious  complication  in  patients  undergoing  cardiac  surgery.  The 
reported  incidence  of  SSI  has  ranged  between  2%  to  20%,  the  acceptable  range  being  11%-15%  [H1  The  overall  rate  of 
surgical  site  infection  in  this  study  was  12.59%  which  is  within  the  acceptable  range.  SSI  incidence  in  our  study  is  closely 
related  to  Ahmed  Abdulaziz  Abuzaid  et  al  1121  (17%)  and  Bhatia  et  al  1131  showing  incidence  of  18.86%.  The  incidence  of 
SSI  in  this  centre  was  comparable  with  other  studies  from  India  as  well  as  abroad  which  range  from  0.53%  to  18.7% 
[I4,i5,i6,i7]  Ajj  patients  got  cured  with  conservative  treatment. 

We  found  that  patient  demographics  like  male  sex  and  age  > 60  favoured  SSI.  Regarding  the  higher  incidence  of 
SSI  in  male  patients,  our  result  is  close  to  the  findings  of  other  studies  1 1 8'  191  The  mechanisms  by  which  men  are  more 
prone  to  develop  this  type  of  infection  compared  to  women  are  not  yet  known.  One  hypothesis  suggests  that  men,  because 
they  have  more  hair  follicles  in  the  chest  area  where  sternotomy  is  made,  they  may  be  more  susceptible  to  bacterial  growth 
and  infection,  but  further  studies  are  needed  to  elucidate  this  hypothesis  |2n|.  Risk  factor  such  as  diabetes  is  widely 
discussed  in  the  literature  as  strong  predictors  for  SSI [211  In  our  study  also  65%  of  SSI  occurred  in  diabetics.  The  increased 
infection  rate  in  diabetes  has  been  attributed  to  the  impairment  of  neutrophil  chemo  taxis,  phagocytosis,  adherence  plus  the 
glycosylation  of  collagen  matrix  proteins  - all  of  which  lead  to  weakened  antibacterial  defenses  and  delayed  wound  healing 
12-1  Raised  blood  glucose  levels  impairs  wound  healing  and  the  continuous  use  of  intravenous  insulin  has  been  reported  to 
significantly  reduce  the  incidence  of  deep  sternal  wound  infection  in  diabetic  patients  1231  Several  authors  have  identified 
obesity/overweight  (Body  mass  index  > 25)  as  a major  risk  factor  124  251  None  of  our  infected  patients  were  overweight.  In 
all  the  operated  cases  excepting  one,  duration  of  hospital  stay  prior  to  surgery  was  minimal.  The  average  duration  of  the 
procedure  which  is  an  important  factor  leading  to  SSI  was  uniformly  3 to  3 Vi  hours  in  our  series  which  is  comparable  with 
the  standard  accepted  one.  And  96.8%  of  cardiac  surgeries  were  performed  off  pump.  Loop  et  al., [261  described  several  risk 
factors  for  sternal  wound  complications  in  cardiac  surgery.  Bilateral  internal  mammary  harvesting,  diabetes,  obesity,  blood 
transfusion  and  operative  time  were  considered  significant  risk  factors  for  sternal  wound  complications.  Preoperative 
hospital  admission  duration,  antibiotic  prophylaxis  use,  surgical  urgency,  reoperation,  surgical  time,  CPB  duration,  amount 
of  blood  transfused,  postoperative  blood  loss,  chest  re-exploration,  rewiring  of  a sterile  sternal  dehiscence,  duration  of 
mechanical  ventilation  and  days  of  treatment  in  the  intensive  care  unit  were  described  as  other  peri-operative  factors 
contributing  to  the  development  of  SSIs  1271  The  microbial  aetiology  of  sternal  wound  infections  were  bacterial,  both 
Gram-negative  and  Gram-positive  bacteria.  Staphylococcal  species  continue  to  be  the  most  common  offending  organisms. 
Coagulase  negative  staphylococci  have  been  reported  to  be  one  of  the  significant  pathogens  in  postoperative  wound 
infections  following  cardiac  operations  128  291  .Reports  on  causal  organisms  involved  in  postoperative  infections  have  shown 
a shift  from  gram  negative  to  gram  positive  bacteria  [301 . 

CONCLUSIONS 

Surgical  site  infections,  though  an  infrequent  occurrence  following  open  heart  surgeries  has  a deep  impact  on  the 
cost  and  may  contribute  to  mortality.  The  most  important  step  in  the  management  of  wound  infection  is  prevention  and  this 
is  best  done  by  identifying  the  risk  factors.  We  have  maintained  an  acceptable  range  of  wound  infection  by  adopting  good 
aseptic  technique,  judicious  use  of  antibiotics,  diathermy  and  application  of  good  surgical  techniques.  Of  all  the 
preoperative  co  morbidities  diabetes  mellitus  still  seems  to  influence  the  rate  of  surgical  wound  infection  and  also 
hypertension  as  a risk  factor  should  be  considered  too  and  thus  should  be  managed  expeditiously.  Early  and  aggressive 
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treatment  resulted  in  good  treatment  outcome  and  zero  mortality.  The  search  for  non  Staphylococcus  organisms  should  be 
looked  into  and  treated  aggressively. 

ACKNOWLEDGEMENTS 

We  acknowledge  with  immense  pleasure  for  the  help  received  from  the  researchers  whose  articles  are  cited  and 
included  in  references  of  this  manuscript.  The  authors  are  also  thankful  to  authors  / editors  /publishers  of  all  those  articles, 
journals  and  books  from  where  the  literature  for  this  article  has  been  reviewed  and  discussed  and  used  as  references. 

Funding:  No  funding  sources 

Conflict  of  interest:  None  declared. 

Ethical  approval:  The  study  was  approved  by  the  Institutional  Ethics  Committee. 

REFERENCES 

1.  Lauwers  S,  Smet  de  F.  Surgical  site  infections.  Acta  Clinica  Belgica  1998:53-55. 

2.  Friberg  O,  Svedjeholm  R,  Kail  man  J,  Soderquist  B. Incidence,  microbiological  findings,  and  clinical  presentation 
of  sternal  wound  infections  after  cardiac  surgery  with  and  without  local  gentamicin  prophylaxis.  Eur  J Clin 
Microbiol  Infect  Dis  2007;  26(2):91-7. 

3.  El  Oakley  RM,  Wright  JE.  Postoperative  mediastinitis:  classification  and  management.  Ann  Thorac  Surg.  1996; 
61:1030-6. 

4.  Blanchard  A,  Hurni  M,  Ruchat  P,  Stumpe  F,  Fischer  A,  Sadeghi  H.  Incidence  of  deep  and  superficial  sternal 
infection  after  open  heart  surgery.  A ten  years  retrospective  study  from  1981  to  1991. Eur  J Cardiothorac  Surg. 
1995;9:153-7. 

5.  Nelson  RM,  Dries  DJ.  The  economic  implications  of  infection  incardiac  surgery.  Ann  Thorac  Surg.  1986;  42:240- 

6. 

6.  Stump  A,  Bedri  M,  Goldberg  NH,  Slezak  S,  Silverman  RP.  Omental  transposition  flap  for  sternal  wound 
reconstruction  in  diabetic  patients.  Ann  Plast  Surg.  2010;  65:206-10. 

7.  Jones  G,  Jurkiewicz  MJ,  Bostwick  J,  et  al.  Management  of  the  infected  median  sternotomy  wound  with  muscle 
flaps.  The  Emory  20-year  experience.  Ann  Surg.  1997;  225:766-76. 

8.  Elmer  W.  Koneman,  Stephen  D.  Allen,  Willian  M.  janda,  Paul  C.  Schreckenberger  and  Washington  C.  Winn. 
2006.  Color  Atlas  and  Textbook  of  Diagnostic  Microbiology. 6th  edition.  Baltimore:  Lippincott  Williams  Wilkins. 

9.  Porcu  A,  Noya  G,  Dessanti  A,  Nilou  P,  Cottu  P,  Castiglia  P,  Dettori  G.  A new  approach  to  the  problem  of  surgical 
wound  infcetions  in  clean  operations.  Minerva  Chir  1996;  51:691-696. 

10.  Woodfield  JC,  Beshay  NM,  Pettigrew  RA,  Plank  LD,  van  Rij  AM.  American  Society  of  Anesthesiologists 
classification  of  physical  status  as  a predictor  of  wound  infection.  ANZ  J Surg  2007;  77:738-41. 

11.  Simchen  E,  Shapiro  M,  Marin  G,  Sacks  T,  Michel  J.  Risk  factors  for  postoperative  wound  infection  in  cardiac 
surgery.  Infect  Control  1983;  4:215-220. 


Impact  Factor  (JCC):  3.6274 


NAAS  Rating:  3.48 


Surgical  Site  Infections  in  Patients  Following  Open  Heart  Surgery:  A 
Study  on  Incidence,  Risk  Factors  and  Microbiological  Profile 


5 


12.  Abuzaid  AA,  Zaki  M,  A1  Tarief  H.  Potential  risk  factors  for  surgical  site  infection  after  isolated  coronary  artery 
bypass  grafting  in  a Bahrain  Cardiac  Centre:  A retrospective,  case-controlled  study.  Heart  Views  2015;  16:79-84. 

13.  Bhatia  JY,  Pandey  K,  Rodrigues  C,  Mehta  A,  Joshi  VR.  Postoperative  wound  infection  in  patients  undergoing 
coronary  artery  bypass  graft  surgery:  A prospective  study  with  evaluation  of  risk  factors.  Indian  J Med  Microbiol 
2003;  2 1(4): 246-51. 

14.  Jonathan  T Tan,  Kristina  Coleman,  Sarah  Norris,  Jayashree  Mapari,  Satyanand  Shastri,  Laurent  Metz.  Surgical- 
site  infection  in  India:  A systematic  review  of  the  incidence  and  economic  burden  .htanalysts, 
www.htanalysts.com 

15.  Sanjeev  Singh,  Murali  Chakravarthy,  Victor  Daniel  Rosenthal,  Sheila  N.  Myatrad,  Arpita  Dwivedy  et  al.  Surgical 
site  infection  rates  in  6 cities  of  India:  findings  of  the  International  Nosocomial  Infection  Control  Consortium 
(INICC).  International  Health:  doi:10.1093/inthealth/ihu089 

16.  Lepelletier  D,  Perron  S,  Bizouarn  P,  Caillon  J,  Drugeon  H,  Michaud  JL,  Duveau  D.  Surgical-site  infection  after 
cardiac  surgery:  incidence,  microbiology,  and  risk  factors.  Infect  Control  Hosp  Epidemiol.  2005;  26(5):466-72. 

17.  Manoj  Kumar  Sahu,  Bharat  Siddharth,  Arin  Choudhury,  Sreenivas  Vishnubhatla,  Sarvesh  Pal  Singh,  Ramesh 
Menon,  Poonam  Malhotra  Kapoor,  Sachin  Talwar,  ShivChoudhary,  Balram  Airan.  Incidence,  microbiological 
profile  of  nosocomial  infections,  and  their  antibiotic  resistance  patterns  in  a high  volume  Cardiac  Surgical 
Intensive  Care  Unit  Year:  Annals  of  Cardiac  Anaesthesia.2016;  19  (2):  281-287. 

18.  Filsoufi  F,  Castillo  JG,  Rahmanian  PB,  Broumand  SR,Silvay  G,  Carpentier  A,  et  al  Epidemiology  of  deep  sternal 
wound  infection  in  cardiac  surgery.  J Cardiothoracic  Vase  Anesth.  2009;  23(4):488-94. 

19.  Ennker  IC,  Malkoc  A,  Pietrowski  D,  Vogt  PM,  Ennker  J,  Albert  A.  The  concept  of  negative  pressure  wound 
therapy  (NPWT)  after  poststernotomy  mediastinitis  - a single  center  experience  with  54  patients.  J Cardiothorac 
Surg.  2009;  4:5. 

20.  Risnes  I,  Abdelnoor  M,  Almdahl  SM,  Svennevig  JL.  Mediastinitis  after  coronary  artery  bypass  grafting  risk 
factors  and  long-term  survival.  Ann  Thorac  Surg.  2010;  89(5):  1502-9. 

21.  Ahmed  D,  Cheema  FH,  Ahmed  YI,  Schaefle  KJ,  Azam  SI,  Sami  SA,  et  al  Incidence  and  predictors  of  infection  in 
patients  undergoing  primary  isolated  coronary  artery  bypass  grafting:  a report  from  a tertiary  care  hospital  in  a 
developing  country.  J Cardiovasc  Surg  (Torino).  2011;  52  (1):99-104. 

22.  Talbot  TR.  Diabetes  mellitus  and  cardiothoracic  surgical  site  infections.  Am  J Infect  Control  2005;  33:353. 

23.  Furnary  AP,  Zerr  KJ,  Grunkemeier  GL,  Starr  A.  Continuous  intravenous  insulin  infusion  reduces  the  incidence  of 
deep  sternal  wound  infection  in  diabetic  patients  after  cardiac  surgical  procedures.  Ann  Thorac  Surg  1999; 
67:352-360. 

24.  Robinson  PJ,  Billah  B,  Leder  K,  Reid  CM,  ASCTS  Database  Committee.  Factors  associated  with  deep  sternal 
wound  infection  and  haemorrhage  following  cardiac  surgery  in  Victoria.  Interact  Cardiovasc  Thorac  Surg  2007; 
6:167-71. 

25.  Filsoufi  F,  Castillo  JG,  Rahmanian  PB,  Broumand  SR,  Silvay  G,  Carpentier  A,  et  al.  Epidemiology  of  deep  sternal 


www.iaset.us 


editor  @iaset.us 


6 


K.  Sagar  Babu  & D.  Vijaya  Bharathi 


wound  infection  in  cardiac  surgery.  J Cardiothorac  Vase  Anesth  2009;  23:488-94. 

26.  Loop  FD,  Lytle  BW,  Cosgrove  DM,  Mahfood  S,  McHenry  MC,  Goormastic  M,  et  al.  J.  Maxwell  Chamberlain 
memorial  paper.  Sternal  wound  complications  after  isolated  coronary  artery  bypass  grafting:  Early  and  late 
mortality,  morbidity,  and  cost  of  care.  Ann  Thorac  Surg  1990;  49: 179-86. 

27.  Ottino  G,  De  Paulis  R,  Pansini  S,  Rocca  G,  Tallone  MV,  Comoglio  C,  et  al.  Major  sternal  wound  infection  after 
open-heart  surgery:  A multivariate  analysis  of  risk  factors  in  2,579  consecutive  operative  procedures.  Ann  Thorac 
Surg  1987;44:173-9. 

28.  Siegman-Igra  Y,  Shafir  R,  Weiss  J,  Herman  O,  Schwartz  D,  Konforti  N.  Serious  infectious  complications  of 
midsternotomy.  Scand  J Infect  Dis  1990;  22:633-643. 

29.  Mossad  SB,  Serkey  JM,  Longworth  DL,  Cosgrove  DM,  Gordon  SM.  Coagulase-negative  staphylococcal  sternal 
wound  infections  after  open  heart  operations.  Ann  Thorac  Surg  1997;  63:395-401. 

30.  Shafir  R,  Weiss  J,  Gur  E.  Sternal  wound  infection.  J Cardiovasc  Surg  1994;  35:103-104. 

APPENDICES 


Table  1:  Age  Wise  Distribution  of  Patients 


Age  Group 

Number 

(N=135) 

% 

31-40 

26 

19.25 

41-50 

29 

21.48 

51-60 

44 

32.59 

61-70 

32 

23.70 

>71 

4 

2.96 

Table  2:  Sex  Distribution  of  Patients 


Gender 

Number 

(N=135) 

% 

Male 

90 

66.67 

Female 

45 

33.34 

Table  3:  Indications  for  Open  Heart  Surgery 


Indication 

Number 

(N=135) 

% 

Coronary  artery  bypass  grafting 

91 

67.40 

Aortic  and  Mitral  valve  replacements 

44 

32.6 

Table  4:  Patient  and  Disease  Characteristics 


Variable 

CABG 
(N=91)  (%) 

Valve 

Replacements 
(N=44)  (%) 

Male 

68  (74) 

22  (50) 

Female 

23(25) 

22  (50) 

Diabetes  mellitus 

48(52) 

1(2.7) 

Hypertension 

58  (63) 

3 (6.8) 

Myocardial  Infarction 

33(36) 

1 (2.7) 

Impact  Factor  (JCC):  3.6274 


NAAS  Rating:  3.48 
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Table  5:  Incidence  of  Surgical  Site  Infections  after  Open  Heart  Surgery 


Procedure 

Number  of 

Infected  Patients 

Patients 

Number 

(%) 

Coronary  artery  bypass  grafting 

91 

9 

9.8 

Valve  replacements 

44 

8 

18.18 

Total 

135 

17 

12.59 

Table  6:  Pathogens  Detected  in  Surgical  Site  Infections 


Pathogen  Detected 

Number 

(N=17) 

% 

Staphylococcus  aureus 

6 

35.29 

Coagulase  negative  Staphylococcus 

2 

11.76 

Escherichia  coli 

4 

23.52 

Klebsiella  species 

2 

11.76 

Pseudomonas  species 

2 

11.76 

Proteus  species 

1 

5.88 

Table  7:  Analysis  of  Risk  Factors 


Variable 

CABG 
(N=9)  (%) 

Valve 

Replacement 
(N=8)  (%) 

Male 

6(66) 

3 (37.5) 

Age  >50  years 

8 (88) 

2(25) 

Diabetes  mellitus 

6(66) 

0 

Hypertension 

5 (55) 

0 

Myocardial  Infarction 

4(44) 

0 

LV  Function  (<45%) 

5 (55) 

2(25) 

Graft  number  (>1) 

8 (88) 
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